De degeneratione amyloide in hepatis adenomate.
SUMMARIUM.
Tumor ipse magnitudine insignis, in hepatis substantiA, circumscriptus, continetur.
Observatae sunt in neoplasmatibus degenerationis species diversaeadiposa, mucinosa, colloides, hyalina, calcarea-hoc, autem est, quoad scio, primum tumoris exemplum cum degeneratione amyloide affecti.
E lobulis constat illis vix dissimilibus hepatis ipsius, de cellulis magnis, cum oleo saepe distentis, ac sine stromate, constructis, et in vasorum cancellis capillarium dispositis.
Arteriolae venulaeque in telae connexivae septis sustentae, tumidae sunt et vitreae; atque in sectionibus microscopicis idonee tinctis (methyl violet; iodine) colorem degenerationis amyloidis proprium monstrant. Similiter affectum est rete capillare inter tumoris cellulas vagatum, in gradibus autem diversis in diversis lobulis.
In hepate ipso extra tumorem, degenerationis notae amyloidis obviae sunt. E malaria, degenerationis forsitan causa, aegrotaverat homo. THE tumour itself is remarkable in the first place for its size, if the mere volume of a growth can be said to possess an interest; for it is the largest of its kind on record, with the exception of one which was removed during life from a patient who was admitted later into St. Thomas's Hospital, and to which I may refer at the same time. The matter of real interest in the tumour, however, is the amyloid degeneration with which it is affected. Seeing that every other form of degeneration is to be met with in new growths-fatty, mucinoid, colloid, hyaline, calcareous-the occurrence of amyloid has ever presented itself to me as a possibility which observation was sure, in the course of time, -to demonstrate; and, in the tumour under consideration, this expectation has at length been realized. This is, I believe, the first instance in which amyloid degeneration has been discovered in a new growth. The macroscopic preparations (one of which is in the museum of St. Thomas's Hospital and the other in that of the Royal College of Surgeons) show each, a slice of an oval tumour 63 in. (17 cm.) in its longer diameter, with the portion of the liver in which it has grown. Over the greater part of the tumour the hepatic substance is so thinned as to be unrecognizable, but at one pole it forms a concavo-convex cap measuring, where thickest, 1 in. (2'5 cmn.). The growth itself is sharply circumscribed and thinly encapsulated. In addition to a coarser, incomplete subdivision into lobes, the divided surface presents a more minute lobulation, corresponding in places not unclosely with that of the liver itself. The colour of the tumour, in preparations made after the Kaiserling method and preserved in 50-per-cent. glycerine, is uniformly pale, but in a few places it is blotched with dark brown or black.
The specimen was obtained from a man, aged 27, who was admitted into St. Thomas's Hospital under the care of Dr. Sharkey, October 24, 1904 . He was discharged shortly afterwards, and subsequently died in the Lambeth Infirmary. The patient could not recall having had any illness as a child. There was no history of syphilis, but a fairly pronounced one of alcoholism. He went to India in 1895. In 1900 he suffered from "dysentery"; he passed blood in his stools and was in hospital six weeks. In 1901 he had ague. In 1902 a diagnosis of dilatation of the stomach was made, and he was invalided home and admitted into Netley Hospital. The diagnosis then made was disease of the liver; this organ was enlarged and painless, the enlargement being palpable chiefly in the epigastrium and left hypochondrium. As the possibility of hydgtid suggested itself, an exploration was carried out on December 20, 1903. The liver was found enlarged, smooth, and elastic; it was aspirated without result. The day following the patient " coughed up 6 oz. of tuberculous-looking pus," but there was no alteration in the symptoms. He left Netley Hospital in March, 1904; since then he had felt very weak, but beyond this there was no other complaint. When admitted to St. Thomas's Hospital the abdomen was very prominent, especially in the epigastric region; numerous dilated veins were seen over the sternum, the blood-stream running upwards. The body was wasted. The liver presented a definite, but not very hard, lower edge; its surface was smooth; there was no pain. A fluid thrill and shifting dullness could be detected in the abdomen. No improvement took place, and the patient was sent to the Lambeth Infirmary in November, 1904.
HISTOLOGY.
The growth is constructed of large polyhedral cells having the usual hepatic characters, closely arranged without stroma, and parted into irregular columns and groups by a fine plexus of intervening capillaries. The cells are aggregated into lobules of varying dimensions, the smallest of which are less in size than the fully-formed lobules of the normal liver. The arterioles and veins are confined to the septa of connective tissue which separate the lobules; there are no proper biliary ducts. Large numbers of the tumour-cells are vacuolated and enlarged, the nucleus of the distended cell being displaced to the periphery and flattened. In sections stained with Sudan III all the usual stages of fatty infiltration so common in hepatic cells are traceable, the fat appearing first in droplets, which eventually coalesce into a single drop, which distends the cell and converts it into a thin-walled sphere. In the smaller groups the component cells may show no such infiltration, and in the fatty lobules themselves there is usually a more or less complete, though narrow, peripheral zone of cells which hold less fat, or may contain none at all.
A certain number of the vacuolated cells contain fine needles of a deep-brown colour. In the strands of connective tissue between the lobules there occur, here and there, collections of pigment of somewhat the same colour, but this is invariably spherular, some of the spherules being notably coarse, and in all respects like the amorphous haematoidifl resulting from the disintegration of extravasated blood, to which it doubtless owes its origin; and, indeed, extravasated blood-cells occur in connexion with some of these collections. There is no local relationship between the two forms, though small circumscribed collections of spherular pigment may occur between the elements of the tumour, probably in endothelial cells. It is noteworthy, however, that except in the proper cells of the growth, the pigment, however fine, is always spherular (-il, oil immersion). To revert to the acicular crystals within the tumour-cells, it is to be observed that these are found only in connexion with vacuoles, the size of the collection corresponding with that of the vacuole. They are not disposed in tufts or rosettes, but interlace to form a somewhat open latticework. They are more slender than any forms of haematoidin (or the identical bilirubin), and I think they must be regarded as bile-stained crystals of fat occupying the intracellular vacuoles. In the case of the lesser vacuoles the crystals fill the whole of the space; in the larger they are confined to the periphery, the more central mnass having been dislodged in the preparation of the section.
Let me pass on, however, to the more interesting feature, the amyloid degeneration which the growth presents. In sections stained with methyl violet a widely-spread amyloid disease of the vessels is revealed. Those running in the fibrous septa between the lobules are nearly everywhere affected, their walls being homogeneous, swollen, and of a brilliant deep red colour. The capillaries ramifying between the cells of the growth are affected in very various degrees: in some of the lobules, only one here and there; in others so extensively as to form a plexus, in the meshes of which are contained the cells of the tumour, compressed by the swollen vessels into a finer network than that produced by the FIGUBA 1.
Hepatis adenomatis sectio microscopica degenerationem amyloidem arteriolarum venularumque in telae connexive septis, tumoris inter lobulos, monstrans. Cum oleo cellulae late distentae sunt. Vasa affecta quae in sectione rtibra tinguntur, in picturA photographiea nigra esse videntur. (2 obj.) A microscopic section of the hepatic adenoma described in the text, stained with methyl violet. The distribution of the amyloid disease of the vessels is shown by the darkness of those affected, their red colour appearing as deep black in the photograph. Besides the degeneration of the larger vessels in the connective-tissue septa, a few capillaries in the lobule on the right of the main diseased capillaries themselves. The most affected areas of the growth, in short, exactly resemble the liver itself in advanced amyloid disease, where the change remains confined to the vessels, the hepatic cells merely undergoing the secondary changes due to compression. Sectionis ejusdem portio plusquam in figuri praecedenti magnificata. Monstrantur tumoris cellulae in vasorum capillarium tumidorum rete compressae. (6 obj.)
A portion of the field shown in the preceding figure, more highly magnified, showing the plexus of swollen amyloid capillaries and the cells of the tumour compressed in its ILeshes. (6-obj.; Oc. 4.) In the remains of the liver displaced over the growth the typical marks of amyloid disease are obvious to the naked eye. And, as in the tumour, its degree varies in different spots: in some it is confined to small foci of the individual lobules; in others a group of lobules is so diseased as to form an extensive homogeneous, translucent block of tissue. There is no cirrhosis apparent to the naked eye in the undegenerate areas. The amyloid disease of the liver and of the adenoma in it may be attributed to the malaria which the history records the patient to have contracted in India. To the statement made that the patient on one occasion " brought up 6 oz. of tuberculous-looking pus " no significance can be attached, for it was an isolated occurrence, unconnected with any other symptoms of thoracic disease; the material probably came from the stomach.
Of the second of the two tumours, it is enough to say that in its microscopic characters it is identical with the other; it would be difficult to find two things more closely alike, but its vessels present no trace of amyloid disease. The growth exceeds the first in size, being 8 in.
(20 cm.) in diameter, of flattened spheroidal form, and for the most part smoothly covered with peritoneum, on the surface of which are the shreddy remnants of adhesions torn through in the removal of the parts. The divided surface is remarkably uniform in structure, and is subdivided into lobules of various sizes by fine septa of connective tissue, though wanting the regularity of size presented by the normal hepatic lobules. Coarser partitions further subdivide the mass into more voluminous lobes. The surface of the section is in many areas of a deep-green colour, which was more brilliant in the recent state, and a proof that the cells of the growth were, in some respects at least, functional. In a few parts the surface is blotched with black, like the section of a pigmented bronchial gland, a feature in which it also resembles the tumour first described; in others there are irregular extravasations of blood, the red colour of which is still obvious.
The patient, a man aged 30, was admitted into St. Thomas's Hospital, under the care of Mr. Makins. to whom I am indebted for leave to publish the case. He had been subject to occasional bilious attacks, associated with vomiting, for the " whole of his life." On March 11, 1908, he was seized with an attack of severe vomiting, accompanied with epigastric pain. The vomiting recurred once or twice in the next week, but his general condition, apart from a subjective feeling of throbbing in the epigastrium, was normal. On admission, there was found a large, well-defined tumour extending from the costal margin in the central zone to 1I in. below the umbilicus, and moving with respiration. On April 29 the tumour was exposed and brought out of the abdomen, the pedicle being ligatured and divided, and the growth removed. The patient became very nluch collapsed, although no large amount of blood was lost, and died during the closure of the abdominal wound. At the autopsy the pedicle of the growth was found to have been attached to the left lobe of the liver. The spleen was somewhat enlarged. There was no further disease.
The structure is a very fair replica of hepatic tissue, the cells being disposed in lobules separated by connective tissue bearing the larger vessels, and themselves occupying the meshes of a fine capillary network. Most of the cells hold a certain number of fine brownish granules of pigment. Fatty infiltration of the tumour-cells is not to be observed.
There are no true ducts-i.e., canals lined with non-granular columnar epithelium-but in the midst of the cell-groups there are many uniformly distributed channels produced by the evacuation of secretion from the cells. The cells bounding such are in no way differentiated from those of the rest of the growth; and the spaces may be regarded as bile canaliculi abnormally distended by secretion in consequence of there being no communication with the proper excretory passages of the liver. They are readily distinguishable from a second plexus, of capillaries, by the absence of endothelial lining. In sections cut from the green areas of the growth, and mounted in glycerine, nlany of these dilated canaliculi are occupied by homogeneous pale-green material, which may uniformly fill the space or appear as a coarsely spherular aggregate. These plugs present much the some appearance and colour in sections stained with Ehrlich's hematoxylin and mounted in xylol balsam after the usual dehydration and clearing. In the sections stained with haematoxylin and eosin the material is stained of a pale reddish brown.
Such passages and their green-staiined contents were fully and accurately described and figured by Mr. Howard Paul, twenty-five years ago, in the Transactions of the Pathological Society.' The amount of secretion in the tumours referred to by Mr. Paul was sufficient to give them a bright-green colour: a chromolithograph of one such specimen is furnished with the paper. In one of Mr. Paul's four figures, plate ix, the green-coloured growth being an adenoma, the epithelium bounding the channels is columnar; but before the latter can be regarded as true ducts, more detailed information of the intimate structure of the cells would be needed. In the case of the other three figures illustrating the plate, the channels exactly correspond with those shown in the adenoma under notice, though the tumours themselves are all three classed as carcinomata, from their infiltrating character and the Hepatis adenomatis ingentis (20 cm) sectio. Vasorum capillarium degeneratio abest. In structurda tumor, opere ablatus, praecedentem simulat. Inter cellulas ipsas, autem, monstrantur ductus qui canaliculi biliares forsan repraesentant. A vasis capillaribus distinguuntur endotheijo absente. De his canaliculis quidam substantiam biliverdino tinctam continuerunt. (Q obj.) A microscopic section of the second hepatic adenoma described, showinog its close resemblance to the normal tissue of the liver. The cells lie in the meshes of a fine capillary plexus. Besides tbe capillaries, the section shows many ductlike passages. These are distinguished from the smaller and collapsed capillaries by the absence of endothelial lining; they are bounded by granular cells like those of the rest of the growth, and represent extra-cellular bile canaliculi, abnormally distended in consequence of their having no communication with excretory passages. (Q obj. ; Oc. 4.) invasion of the portal vessels. Such a dilatation of extracellular bile canaliculi would occur indifferently in either form of growth, seeing that the cells are of hepatic origin and retain to some extent their bileproducing capacity. The material in question is named by the author cited inspissated bile. Although stained with biliverdin, it owes its solidity, of course, to coagulation artificially produced by the fixing reagents used-to the coagulation of the biliary nucleo-albumin. It need hardly be pointed out that carcinomata arising from the proper bile-ducts fall into a different histological and physiological category; as in the corresponding case of the breast, they would be ductor columnarcelled growths. To Mr. Paul's account, however, I may add a further detail in the case of the adenoma under notice. And it is that in some of the cells themselves, coarse spherules of similar homogeneous greenstained material are to be met with: I have seen such in the cells actually bounding particular channels which held the same substance. The spherules vary in size, they are distinctly green, and their want of the proper spherical form indicates that they are not droplets of fat.
FIGURA 5 Hepatis tumoris in figur'a 4, repraesentati cellula una. In cytoplasmate monstrantur spherulae quaedam substantiae cum biliverdino tinctae, in canaliculis intracellularibus distentis, sive cystibus intracellularibus, forsitan contentae. (Q obj.)
A cell of the hepatic adenoma .(Case 2) described, from an unstained section made from material fixed in formalin, followed by alcohol, and mounted in glycerine. In the cytoplasm are five spheroidal blocks of homogeneous, palegreen material, which, from their resemblance to that in the bile passages, may be regarded as of the same nature. The material in question is probably located in the intracellular bile canaliculi, which have become dilated so as to form intracellular retention-cysts. (I obj. ; Oc. 4.) These intracellular collections are presumably secretion pent up in abnormally distended intracellular bile canaliculiin intracellular retention-cysts. That the intracellular substance is not bile-stained glycogen appears from its failing to stain with iodine solution, for after fixation of hepatic tissue, either in formol or alcohol, this substanace takes the same deep-brown colour that it does in the recent state. The black pigmented areas already referred to in the tumour correspond with extravasations of blood in the interlobular connective tissue, the pigment being of a deep orange brown, and free red blood-cells being still recognizable in association with it.
That the cells of a carcinoma do not necessarily lose their physiological capacities is now so well established (though the contrary was once regularly taught) as to render a discussion upon this topic unnecessary. Let me refer only to one of the clearest examples, where both the adenomatous and carcinomatous forms of new growth are met with, as in the case of the hepatic tumours which have just been considered. In the thyroid, then, there are the encapsulated, enucleable adenomata growing within the gland; and there is the adenoid carcinoma which is followed by metastases in the internal viscera and in the bones. In both forms of neoplasm the vesicular structure of the normal thyroid may be accurately reproduced; and in both, the cells may secrete a homogeneous colloid which fills the spaces and completes the normal histological picture. And that the metastatic growths in such circumstances are actually capable of performing the thyroid function is shown by the remarkable case recorded by von Eiselberg in his article in von Bergmann's " Surgery."'1 In this case, after total excision of a thyroid which proved to be " adenomatous," symptoms of cachexia strumipriva supervened; but these abated with the growth of a tumour in the sternum. Six years later this metastasis was removed on account of the pressure symptoms which it produced; it proved to be a "cylindrical-celled carcinoma," secreting colloid. Death occurred from post-operative thyroid tetany.
Some years ago (1895) I put to myself the question whether the cells of a mammary carcinoma performed in any degree the physiological function of mammary epithelium; whether the fat found in certain of the cells of the tumour, and commonly regarded as evidence of a simple degeneration, might not really be the result of a physiological process of the same kind as that which occurs during lactation.
The actual concurrence of pregnancy would not be absolutely necessary for such a result. The secretion from the breasts of new-born children, for example, contains the various constituents of milk; and in bitches the secretion of milk, apart from pregnancy, is a well-established 'von Bergmann, von Bruns, and von Mikulicz, " System of Practical Surgery " (transl.), 1905, ii, p. 349. phenomenon. In sections of typical scirrhous carcinomata of the breast stained with Scharlach, extensive groups of the tumour-cells may be found loaded with fine droplets of fat. This one may see in areas in which no traces of softening or other change exist; the cytoplasm is strewn with fat, the nucleus is intact. The presence of fat is, of course, unrecognizable and would be missed, in sections dehydrated in the usual way with absolute alcohol.
The cores of material which often lie in the centre of the larger epithelial columns, in a mammary carcinoma, consist of necrotic epithelium, and as told, in sections stained with Scharlach, they may contain a certain amount of fat. Seeing that the cells of other tumours, however, may exhibit similar fatty changes, the hypothesis put would be difficult to substantiate by so simple an observation. A diagnosis of mammary secretion cannot be founded upon the mere presence of fat; unless, as Mr. Mavrogordato has reminded me, it could be shown by the examination of a sufficient amount of the fat, that butyric acid was extractable in quantity in addition to the commoner forms of oleic and stearic acids. Johannes Muller, in his work on Cancer,' in dealing with the chemistry of carcinoma, has observations which were at that time taken to demonstrate the presence of casein in two examples of carcinoma of the breast. But as the same reaction was obtained in the extract of a "medullary fungus " of the kidney, and in a "'pultaceous alveolar cancer" of the skull, the value of the observation almost vanishes. In fact the main test then relied upon is not at the present time admissible. It consisted in boiling the material and finding that acetic acid produced a turbidity in the extract which disappeared on further addition of the acid. Although caseinogen is not coagulated by heat, it has a parallel in nucleo-albumin, which likewise resembles it in being precipitable by acetic acid, and soluble in excess of the latter. And doubtless this was the substance present in the extract of the renal and cranial tumours referred to, and which at that date had not been differentiated. In 1895 I myself, at that time unaware of Muller's statements, tested the hypothesis in a different manner-viz., by seeing whether a clot of casein could be obtained from an unboiled extract of mammary carcinoma by means of rennet. The result in some instances was negative, in others positive. It will be enough if I give the details of the most striking result, using the notes made at the time, and which have not hitherto been published.
"The Nature and Structural Characteristics of Cancer" (Dr. Charles West's transl.), Lond., 1840.
A-22
May 25, 1895: Scirrhus of the breast, removed and examined the samne day; the tumour, the size of a walnut; the cut surface presented a close series of spaces from which a yellow or pale brownish, creamylooking material could be expressed; some of the spaces were as much as 2 mm. in diameter. The tumour was minced, pounded in a mortar with a little calcium phosphate and water, and the pulp pressed on wire gauze; the fluid which came through was thick and yellow, holding a considerable amount of fat (some of it doubtless from the fat-cells entangled in the growth) ; reaction, faintly alkaline. Of the rennet solution (Baird and Tatlock), which was just alkaline, about two volumes were added and mixed, the capsule being then placed in the incubator at 350 C. Six hours later there were thin patches of transparent clot at the bottom of the vessel, which was much increased an hour later, when there were considerable transparent flakes loosely adhering to the bottom. The capsule was kept overnight in a cool place, and the next day the clot was washed in water and preserved in formol solution; it then took the form of small flocculi. The patient was 59 years of age and had been confined four times, the last occasion being twenty-nine years ago. The tumour was first noticed eighteen months before operation; its growth had been more rapid during the last six nmonths.
What might happen in a mammary carcinoma during pregnancy and lactation, is a matter that has not yet been-inquired into with this object, either in the case of man; or of the mouse when the subject of spontaneous carcinoma of the mamma.
